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DETAILED ACTION 

1 . Claims 1 -1 1 and 1 3-20 have been examined. 

Papers Received 

2. Receipt is acknowledged of amendment papers submitted, where the papers 
have been placed of record in the file. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1 , 2, 4, 6, and 8 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Levitan (EP 0605872 A1 ). 

5. In regard to claim 1 , Levitan discloses a method comprising: 

a. Detecting a condition in a processor; Column 4, lines 56-58, show that 
certain instruction occurrences (conditions) control movement of data and thus 
are detected. 

b. Calculating adjustment values at stages within a pipeline. Column 4, lines 
55-56, shows that the system of mention is a pipelined processor. Column 6, 
lines 46-49, show that , a. register 46 receives values that are used for adjustment 
as shown in column 7, lines 22-31 . Over a period of multiple cycles or stages 
multiple adjustment values are realized. At time N, a stage with an adjustment 
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value has been calculated. At time N+1 , two adjustment values have been 
calculated over two different cycles and thus two stages. 

c. Updating a register with one of the adjustment values when an instruction 
associated with the condition is terminated. Column 7, lines 22-31 , show the 
case when the wrong sequence of instructions was taken after a conditional 
branch (BRANCH JDN_COUNT) causing an interrupt, or termination of the 
instruction. The section goes on to say that an adjustment value from register 46 
is used to update register 42. 

d. Wherein the stages within the pipeline comprise hardware stages, and 
data passes between the at least two of the stages during a processor cycle. 
[Column 2, line 10 of Levitan mentions that pipelined computers (with hardware 
stages) are used for the scope if the invention as does column 4, line 54 - 
column 5, line 1. Data inherently passes between pipeline stages in a processor. 
The examiner would like to note that the claim addition of a pipeline does not 
affect the other limitations as the new limitation is simply a statement of pipeline 
existence. Sine the processor in the reference is a pipelined processor there are 
stages inherent to it and the stages mentioned in the previous limitation do not 
need be the same stages.] 

6. In regard to claim 2, 

a. Levitan discloses the method of claim 1 , as described above, wherein 
calculating the adjustment values comprises: 
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i. Incrementing the adjustment values when the condition is detected; 
Two detected instructions or conditions are the BRANCH_ON_COUNT 
and MOVE_TO_COUNT instructions. It is shown that the 
MOVE_TO_COUNT instruction is used only to load the update and 
dispatch registers with a count value (column 7, lines 5-1 1 ) so that the 
BRANCH_ON_COUNT instruction can be completed (column 7, lines 35- 
41 ). Thus when the processor detects that the MOVE_TO_COUNT is 
finished it is also detecting that the BRANCH_ON_COUNT instruction is 
about to begin. When it is detected that the B R AN C H_0 N_CO U NT 
instruction is going to start, register 46, which holds the adjustment values, 
is updated with the count just loaded into register 44 (column 7, lines 35- 
38). Whether this is the first loop encountered or one in a series of many, 
the register 46 had held the value of zero indicating the end of the 
previous loop. Therefore, in updating the value of this register from zero 
to a number of iterations, the register is being incremented by that number 
of iterations. 

ii. decrementing the adjustment values when the instruction leaves 
the stages. Column 7, lines 41-46, shows that the adjustment values held 
in register 46, as shown above, are decremented when the 
BRANCH_ON_COUNT is completed (thus leaving the current pipeline 
stages or cycles). 
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7. In regard to claim 4, Levitan discloses the method of claim 1 , as described 
above, wherein detecting the condition comprises detecting an instruction within a 
hardware loop. The detected condition is a conditional branch (column 4, lines 56-58). 
Levitan shows in column 7, lines 2-3, that the branch instruction is that of a loop. 

8. In regard to claim 6, Levitan discloses the method of claim 1 , as described 
above, wherein detecting a condition comprises detecting a watch point. A watch point 
is set up to detect a condition such as a certain instruction as stated in the specification. 
The processor detects whenever a certain instructions are encountered as described 
above. In order to detect each instruction, it is inherent that a watch point must exist for 
it, and thus this watch point is detected for each instruction. 

9. In regard to claim 8, Levitan discloses the method of claim 1, as described 
above, wherein updating the register comprises updating a speculative register. The 
register updated is register 42 as shown above. This register is a speculative register 
because the register (44) that controls its count (column 6, lines 49-53) is a speculative 
register because it corresponds to the count for an instruction speculatively executed as 
shown in column 6, lines 46-49, thus making register 42 also speculative. 

10. Claims 9, 13, and 15 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Gaertner (5,996,063). 

11. In regard to claim 9, Gaertner discloses an apparatus comprising: 

a. A first register; Column 13, lines 49-50, disclose two counters, R0/R1 and 
10/11. Column 13, lines 20-27, show that a rename instance is a register and 
thus, the R0/R1 counter, which is a rename instance, is also a register. 
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b. A second register; Column 1 1 , lines 4-12, speak of a register file array 
where 10/11 is a column in it and thus a register. 

c. a set of counters to monitor the difference between the first register and 
the second register. It is well known that a set consists of one or more like 
elements. Column 13, lines 47-50, disclose a counter, or set of counters, U0/U1 
that represents the difference between the two aforementioned counters, or 
registers. 

d. Wherein the first register, second register and set of counters reside in a 
multi-stage pipeline controlled by a control unit, and the set of counters include 
counters maintained at a stage where the first register resides and at stages after 
the stage where the first register resides. It is inherent that a pipelined processor 
has a control unit to control it. The first register resides in the register renaming 
and allocation stage of figure 3 because the R0/R1 register is part of the allocator 
(figure 7). Since the first register keeps track of pointers to the rename registers, 
as shown above, it is accessed or updated whenever these registers are 
accessed. Over a period of multiple cycles or stages multiple counter values are 
realized and maintained. At time N, a stage with the counter is updated or 
maintained when the register is accessed. At time N+1 , two counter values have 
been calculated over two different cycles or stages in the case that the register 
was accessed again. Thus a counter is maintained at cycle or stage N and cycle 
or stage N+1 where N+1 is after N and after this first stage where the first 
register resides. 
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e. Wherein the stages of the multi-stage pipeline comprise hardware stages, 
and data passes between at least two of the stages during a pipeline cycle. 
[Column 10, lines 14-23 shows that a pipelined processor is used. Data 
inherently passes between pipeline stages in a processor. The examiner would 
like to note that the claim addition of a pipeline does not affect the other 
limitations as the new limitation is simply a statement of pipeline existence. Sine 
the processor in the reference is a pipelined processor there are stages inherent 
to it and the stages mentioned in the previous limitation do not need be the same 
stages.] 

12. Claim 10 is essentially the same as claim 9 with the exception that the first 
register is speculative and the second register is architectural. The second register is 
inherently architectural because it is within the architecture of the processor. The first 
register is speculative because it holds data regarding renaming instances as shown 
above. Renamed instances are not the actual registers but instead are another register 
used to work ahead on data instead of stall. In other words, the register is speculative 
because it provides for manipulation of data before the actual registers are ready and 
thus speculates. 

13. Claim 1 1 states that the two registers are count registers, which has been 
previousjy shown. 

14. In regard to claim 13, Gaertner has disclosed the apparatus as in claim 9, as 
described above, wherein the set of counters consist of counters residing in stages 
before an n th stage of a pipeline, and wherein n defines a point at which allowing 
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instructions to flow through the pipeline takes an amount of time less than or equal to a 
branch penalty. It is well known in the art that a branch penalty is the number of cycles 
equal to the number of discarded instructions that are behind a branch instruction in the 
pipeline. The time to drain is taken to be the number of cycles from point n before the 
instructions thereafter are out of the pipeline. Figure 3 shows that based on the flow 
diagram, the register renaming and allocation block where the set of counters resides, 
as described above, is the fifth stage. Also from the diagram one can see that the most 
cycles performed after this point is 4 to the data memory. Therefore, if one defines n to 
be the 5 th hardware pipeline stage, there are only at most 4 more hardware pipeline 
stages after this point for instructions to flow, which is less than or equal to the 4 that 
would need to be flushed before this point for a branch penalty. 
15. In regard to claim 15, Gaertner discloses the apparatus as in claim 9, wherein the 
control unit is adapted to: 

a. increment the counters when the first register is adjusted because of a 
detected condition; It is inherent that if the first register is adjusted it will be 
because of some detected condition. Because the set of counters U0/U1 , is the 
difference between the first and second registers, as shown above, the counter is 
incremented if the first register is adjusted by a positive value such as in column 
13, lines 39-40, where the first register is incremented. 

b. decrement a respective counter when the instruction associated with the 
condition leaves a respective stage of the pipeline associated with the respective 
counter. In column 13, lines 37-40, it is shown how the register R0/R1 is 



Application/Control Number: 09/742,745 Page 9 

Art Unit: 2183 

incremented when the register it points to is used as a target register. It is 
inherent that an instruction is using that register as a target. Now when that 
instruction is finished (or leaves a certain pipeline stage) the previous instance is 
no longer needed and thus is not the latest. Therefore, the first register, which 
keeps track of the latest rename instance as described before, will return to the 
previous position by decrementing. This will cause the set of counters U0/U1 to 
also decrement since it keeps a difference between the first and second 
registers. All of the hardware stages are associated with the respective counter 
since each hardware pipeline stage impacts the others and the counter is in a 
hardware pipeline stage 

Claim Rejections - 35 USC § 103 

16. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

17. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Levitan. 

18. In regard to claim 7, 

a. Levitan discloses the method of claim 1 , as described above, wherein 
updating the register with one of the adjustment values comprises adjusting the 
register by an amount determined by a counter as shown above, the register (42) 
is updated by register or counter 46 on an interrupt or termination. 
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b. Levitan does not specifically disclose that the counter is residing in the 
stage where the termination occurred. 

c. One of ordinary skill in the art would have recognized that by rolling back 
the register to the non-speculative state in the same cycle or stage as the 
termination, no invalid data would advance and corrupt other registers. This 
ability to avoid data corruption would have motivated one of ordinary skill in the 
art to modify the design of Levitan to update the register in the same cycle or 
stage as the termination occurred. 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
modify the design of Levitan to update the register in the same stage or cycle as the 
termination occurs so that no data corruption occurs from advanced invalid data. 

19. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Levitan in 
viewof Gschwind (6,189,088). 

20. In regard to claim 3, 

a. Levitan discloses the method of claim 1 , as described above. 

b. Levitan does not disclose that detecting a condition comprises detecting 
an access to a specified memory location. 

c. Gschwind has disclosed a speculative execution processor where in 
column 5, lines 41-55, the processor detects if a first load instruction loads a 
memory location read by a second, thus detecting an access to a specified 
memory location. Gschwind goes on to say that this interference must be 
detected so that the state of the processor can be recovered and the proper 
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instructions re-executed. This keeps the processor from processing invalid data. 
Incorporating this design into Levitan to also detect the condition of when a 
specified memory location is accessed would allow for the adjustment of the 
register when such a memory access condition was made in order to retrieve 
correct data. 

d. The ability to detect interferences between instructions accessing a 
memory location would have motivated one of ordinary skill in the art to include 
the detection of an access to a particular memory location, as taught by 
Gschwind, into the design of Levitan. 
It would have been obvious to one of ordinary skill in the art at the time of invention to 
modify the design of Levitan to include the memory access detection of Gschwind in 
order to be able to detect memory interferences and avoid data errors. 

21. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Levitan in 
view of Tran (6,003,128). 

22. In regard to claim 5, 

a. Levitan discloses the method of claim 4, as described above, of detecting a 
branch. 

b. Levitan does not disclose wherein detecting the instruction within the 
hardware loop comprises detecting a bottom match. The specification has 
defined a bottom match to be the last instruction of a loop. 

c. Tran has taught in column 1 , lines 66-67, that a loop is delimited by the loop 
instruction, which executes as the last instruction in the loop. Tran defines the 
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loop instruction to consist of a decrement and a branch in the next few lines. 
Therefore. the loop always ends in a branch. 

d. By modifying the design of Levitan to be sure that loop iterations always end 
in the BRANCH_ON_COUNT instruction, the control would be simpler because it 
would always be known where the end of the loop was based on the detection of 
one instruction. 

e. This simplified control would have motivated one of ordinary skill in the art at 
the time of invention to be sure that the design of Levitan called for loop iterations 
to always end with a branch as taught by Tran. 

It would have been obvious to one of ordinary skill at the time of invention to modify the 
design of Levitan to always end loop iterations with a branch instruction so that control 
is simplified. 

23. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gaertner 
in view of Levitan. 

24. In regard to claim 14, 

a. Gaertner discloses the apparatus as in claim 12, as described above, 
wherein following a termination of an instruction in the pipeline/the control unit is 
adapted to adjust the first register. As shown in the summary, upon an 
exception, or termination, the reorder buffer and speculative registers are 
discarded and the in-order state is restored. This then includes the speculative 
first register of mention above. 



Application/Control Number: 09/742,745 Page 13 

Art Unit: 2183 

b. Gaertner does not disclose that the first register is adjusted by an amount 
determined by a particular counter maintained in a stage where the termination 
occurred. 

c. Levitan shows in figure 3, that register 42 is updated by counter 46 on an 
interrupt (termination). Column 6, lines 46-49 show that counter 46 is a counter 
because it holds a count value. This allows for the register to be restored 
immediately without having to fetch the correct data from memory or an 
architected register. The counter is maintained in each stage, including that 
where the termination occurs, so that the counter itself can be updated when 
needed, such as when it is decremented on completion of a branch (column 7, 
lines 41-46). 

d. This quick restoration of the register to a correct stage would have 
motivated one of ordinary skill in the art to modify the design of Gaertner to 
include the adjustment method using a counter given by Levitan. 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
modify the design of Gaertner to use the updating method for a speculative register 
using a counter as given by Levitan so that the updating may take place as quickly as 
possible and normal execution can resume. 

25. Claims 10-11, 16-17, and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Levitan in view of Hennessy. 

26. In regard to claim 16, 

a. Levitan discloses 
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i. A memory device (figure 1 , element 1 8); 

ii. A first register (figure 3, element 44); 

iii. A second register (figure 3, element 40); 

iv. A set of counters; Figure 3, elements 42 and 46, are shown to hold 
a count value in column 6, lines 39-49, which is later decremented, thus 
yielding the elements to be counters. 

v. A processor coupled to the memory device (figure 1 ), wherein the 
processor includes an execution pipeline (paragraph 2, line 2) and a 
control unit (column 7, lines 1-2) adapted to: 

(1 ) Increment the counters when the first register is adjusted 
because of a detected condition; The detected condition is the 
MOVE_TO_COUNT instruction. It is shown that the 
MOVE_TO_COUNT instruction is used to load, or adjust, the 
update register, 44, with a count value (column 7, lines 5-1 1 ) so 
that the BRANCH_ON_COUNT instruction can be completed 
(column 7, lines 35-41 ). Thus when the processor detects that the 
MOVE JTO_COUNT is finished it is also detecting that the 
BRANCH_ON_COUNT instruction is about to begin. When it is 
detected that the B RAN C H_0 N_CO U NT instruction is aboutto 
start, register 46, which holds the adjustment values, is updated 
with the count just loaded into register 44 (column 7, lines 35-38). 
Whether this is the first loop encountered or one in a series of 
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many, the register 46 had held the value of zero indicating the end 
of the previous loop. Therefore, in updating the value of this 
register from zero to a number of iterations, the register is being 
incremented by that number of iterations. 

(2) Decrement a respective counter when the instruction leaves 
a respective stage of the pipeline associated with the respective 
counter. As stated previously, "the instruction" is taken to mean, 
"an instruction associated with the condition." Since the counter 
register architecture is initialized by the MOVE_TO_COUNT 
instruction so a BRANCH_ON_COUNT instruction can execute 
(column 7, lines 35-41), this branch instruction is associated with 
the detected move instruction, which is the condition. Column 7, 
lines 41-46, shows that the counter 46, is decremented when the 
BRANCH_ON_COUNT is completed (thus leaving the pipeline 
stages). 

vi. Wherein the counters are maintained for corresponding hardware 
stages of the execution pipeline, and data passes between at least two of 
the hardware stages during a system cycle. [Column 2, line 10 of Levitan 
mentions that pipelined computers (with hardware stages) are_used for the., 
scope if the invention as does column 4, line 54 - column 5, line 1 . Data 
inherently passes between pipeline stages in a processor. The examiner 
would like to note that the claim addition of a pipeline does not affect the 
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other limitations as the new limitation is simply a statement of pipeline 
existence. Sine the processor in the reference is a pipelined processor 
there are stages inherent to it and the stages mentioned in the previous 
limitation do not need be the same stages. The counters are indeed 
within corresponding pipeline stages.] 

b. Levitan does not disclose that the memory device is a static random 
access memory device. 

c. Hennessy discloses on page 541 in the table that SRAM or static random 
access memory is the fastest memory technology of the technologies disclosed. 

d. The ability to access memory with an increased speed using the static 
random access variety as taught by Hennessy would have motivated one of 
ordinary skill in the art to modify the design of Levitan to use a static random 
access memory device. 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
modify the design of Levitan to include a static random access memory device as 
disclosed by Hennessy in order to be able to access needed data quickly. 
27. In regard to claim 17, Levitan discloses the system of claim 16, wherein following 
a termination of the pipeline, the control unit is adapted to adjust the first register. 
Levitan discloses the case of an interrupt, a pipeline termination, in column 7, lines 22- 
31 . It is inherent then that the speculative register (column 6, lines 46-48), 44, must 
also be updated after such a termination in case of an incorrect value. This incorrect 
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value would exist if a MOVE_TO_COUNT had been executed before an interrupt that 
occurred before the branch was completed 

28. In regard to claim 20, Levitan discloses the system of claim 17, as described 
above, wherein the control unit is adapted to drain unaborted instructions and write the 
first register with the data in the second register, if the termination occurs in a stage of 
the pipeline after an n th stage. Column 5, lines 6-9, show that on a mispredicted branch 
(the interrupt or termination as stated above), the sequential instructions must be 
purged, or drained. Figure 3 shows that the first register, 44, is updated only by the 
second register, 40. Thus when the register is adjusted at a stage after an n th stage, it 
is done so by writing the data in the second register to it. 

29. Claims 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Levitan in view of Hennessy as applied to claims 16-17 and 20 above, and further 
in view of Nakada (5,638,526). 

30. In regard to claim 18, 

a. Levitan discloses the system of claim 1 7, as described above, wherein the 
control unit is adapted to adjust the first register; As shown above, the first 
register is adjusted on a termination. 

b. Levitan in view of Hennessy does not disclose that the first register is 

adjusted by an amount determined by one of the set of counters. This_ would 

consist of forwarding data from the counters instead of retrieveing from the 
register file or memory. 
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c. Nakada has disclosed a method of register bypassing in figure 1a where 
the needed data is retrieved from its first valid point where it can be selected 
rather than waiting for it to be written to and then read from the register. Anyone 
of ordinary skill in the art can se the performance advantage in this. The 
counters of Levitan in view of Hennessy will hold the correct data for adjustment 
when a branch has not yet completed. The first register will need this value if a 
MOVE_TO_COUNT has executed in the mean time before the exception. By 
adjusting the first register by an amount in the counters when possible, rather 
than waiting for an access to the second register, which is a general purpose 
register and thus in the register file, valuable time is saved. 

d. This performance increase would have motivated one of ordinary skill in 
the art to use the register bypassing given by Nakada in the design of Levitan in 
view of Hennessy to forward data from the counters to the first register. 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
modify the design of Levitan in view of Hennessy to include the register bypassing 
technique introduced by Nakada for forwarding data from the counters to the register file 
on an exception in order to decrease recovery time. 
31 . In regard to claim 19, 

a. Levitan discloses the apparatus as in claim 12, as described above, 
wherein following a termination of an instruction in the pipeline, the control unit is 
adapted to adjust the first register where the termination occurred. Column 7, 
lines 41-46, shows that the adjustment values held in register 46, as shown 
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above, are decremented (by down counter 64 of figure 3) when the 
BRANCH__ON_COUNT is completed (thus leaving the pipeline and terminating). 
Because the adjustment happens upon termination, the two functions are 
synonymously linked and must happen in the same stage where such a branch 
termination can be detected. 

b. Levitan in view of Hennessy does not disclose that the first register is 
adjusted by an amount determined by one of the set of counters. This would 
consist of forwarding data from the counters instead of retrieveing from the 
register file or memory. 

c. Nakada has disclosed a method of register bypassing in figure 1a where 
the needed data is retrieved from its first valid point where it can be selected 
rather than waiting for it to be written to and then read from the register. Anyone 
of ordinary skill in the art can se the performance advantage in this. The 
counters of Levitan in view of Hennessy will hold the correct data for adjustment 
when a branch has not yet completed. The first register will need this value if a 
MOVE_TO_COUNT has executed in the mean time before the exception. By 
adjusting the first register by an amount in the counters when possible, rather 
than waiting for an access to the second register, which is a general purpose 
register and thus in the register file, valuable time is saved. 

d. This performance increase would have motivated one of ordinary skill in 
the art to use the register bypassing given by Nakada in the design of Levitan in 
view of Hennessy to forward data from the counters to the first register. 
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It.would have been obvious to one of ordinary skill in the art at the time of invention to 
modify the design of Levitan in view of Hennessy to include the register bypassing 
technique introduced by Nakada for forwarding data from the counters to the register file 
on an exception in order to decrease recovery time. 

Response to Arguments 

32. Applicant's arguments filed 8/12/04 have been fully considered but they are not 
persuasive. 

33. Applicant has argued that the claims are now allowable because the references 
do not teach that the stages within the pipeline comprise hardware stages and that data 
passes between them. Column 2, line 10 of Levitan mentions that pipelined computers 
(with hardware stages) are used for the scope if the invention as does column 4, line 54 
- column 5, line 1. Column 10, lines 14-23 of Gaertner show that a pipelined processor 
is used. Data inherently passes between pipeline stages in a processor Data inherently 
passes between pipeline stages in a processor. The examiner would like to note that 
the claim addition of a pipeline does not affect the other limitations as the new limitation 
is simply a statement of pipeline existence. Sine the processor in the reference is a 
pipelined processor there are stages inherent to it and the stages mentioned in the 
previous limitation do not need be the same stages. 

Allowable Subject Matter 

34. The examiner respectfully apologizes for incorrectly noting that claims 10 and 1 1 
would be allowable if written in independent form. They are rejected as set forth above 
and as a result the Examiner making a non-final rejection. 
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Conclusion 

35. The following is text cited from 37 CFR 1.111 (c): In amending in reply to a 
rejection of claims in an application or patent under reexamination, the applicant or 
patent owner must clearly point out the patentable novelty which he or she thinks the 
claims present in view of the state of the art disclosed by the references cited or the 
objections made. The applicant or patent owner must also show how the amendments 
avoid such references or objections. 

36. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The references cited in the previous Office Action remain 
pertinent and are cited herein. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shane F Gerstl whose telephone number is (571) 272- 
4166. The examiner can normally be reached on M-F 6:45-4:15 (First Friday Off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR.* 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Shane F Gerstl 
Examiner 
Art Unit 2183 
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